
REPORT DOCUMENTATION PAGE Form Approved 
OMB No. 0704-0188 

Public reporting burden for tbis collection of information is estimated to average 1 hour per response, including the lime for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing ami reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this 
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 
Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. 

1.    AGENCY USE ONLY (Leave Blank) 2.       REPORT DATE 

17 MAY 1996 

3.    REPORT TYPE AND DATES COVERED 
PROFESSIONAL PAPER 

4.    TITLE AND SUBTITLE 

HPD PULSER UPGRADE TO IMPROVE RISETIME 

6.    AUTHOR(S) 

S. J. FRAZ1ER 
.1. L. HEBERT 
L. B. KITSEMBEL 
DR. Y. G. CHEN 
K. R. RUNYAN 

FUNDING NUMBERS 

7.    PERFORMING ORGANIZATION NAMES(S) AND ADDRESS(ES) 

COMMANDER 
NAVAL AIR WARFARE CENTER AIRCRAFT DIVISION 
22541 MILLSTONE ROAD 
PATUXENT RIVER, MARYLAND 20670-5304 

8.    PERFORMING ORGANIZATION 
REPORT NUMBER 

9.    SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

COMMANDER 
NAVAL AIR SYSTEMS COMMAND 
1421 JEFFERSON DAVIS HIGHWAY 
ARLINGTON, VA 22243 

10.    SPONSORING / MONITORING 
AGENCY REPORT NUMBER 

11. SUPPLEMENTARY NOTES 

12a. DISTRIBUTION / AVAILABILITY STATEMENT 

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED. 

12b     DISTRIBUTION CODE 

13. ABSTRACT (Maximum 200 words) 

A paper presented at the Amerem Conference on 31 May 1996 on the Horizontally Polarized Dipole Facility Upgrade to 
improve risetime. 

14. SUBJECT TERMS 
Risetime; HPD 

15. NUMBER OF PAGES 
15 

16. PRICE CODE 

17.  SECURITY CLASSIFICATION 
OF REPORT 

UNCLASSIFIED 

18.   SECURITY CLASSIFICATION 
OF THIS PAGE 

UNCLASSIFIED 

19.   SECURITY CLASSIFICATION 
OF ABSTRACT 

UNCLASSIFIED 

20.   LIMITATION OF ABSTRACT' 

N/A 

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) 

Prescribed by ANSI Std. Z39-18 
298-102 

19960620 11 

£ AKt^-) 



< 
0- 

0 "S 
>  c 
iv o o 
co -; a. 5 
c 
o 

'co 
> 

Q 

< < < 
O O > 
<D   CD   CO* 

0   CD ^D 

b b § 

CZ) CO < 

sgpr 

CO 

Ü 

0 
+-» 
c 
0 
O 
0 

CO 
t 

CO 

C 

d  ei  0 
C    CZ    Q) 
 a 

CO CO 
0 0 
co -c 

"C o 
5- CO 

-t—» o 
C _Q 

LÜ CO 

X 
CO 

CO   g 

8 ° 
CO    CO 

c: 

CO 
> 
CO 

1 B 
£ S 
CO  ^ «S: 0 

c 
3 

8  c 
fl) t   c £ 
N   CD   0  O 
CO -Q    CO 

CO 

13 

££2Ü* 
CD 

>- 01 

o a. x 

e 
■o 

c/) —J —i Q ^ 



o 

;.'.1SG?" »*i<«&**i 

mi 

'• ■ -3.. £•*&' ^'SKA* i 

^StM 

::.«5^'..a;.^:...  %j?*V' -"»z1 

• ^r.; . • ;5*5 - "tä ;3A>V -!: 

■;*!;-'^- i^pri *•#!?$£'• ■'V: -J 
'• .'"•"*^*»'"*4       ±r' •&Ä'.i''3^*'i£.v:.1*"">1j 

^.v .^-^..y.^^pv-;;::; 
!■ V-. i        . .•   „•    V- ' ■ "-■*<«&'.:*-V;'Lc •   .. 

vis*»...,;.? XvvS 

lilid 

!»*£ 
^&i^ 

(VT ^£'—'< •/•::^#/-?v.*P'?f«i(^-v;^^-.-. 
"•'•• .-*£?' ••• ;4*>-£? Y:?*-#$f &£&$&&•' 

&;££*:$.$ -4%^: £ #;pjl' • 
'* *y*"!: 

'■ÜT-v ■*' '•'^•r^'-':-'*äki 
i *'«•" • r* :^:;".-*r4-!^*,j-: •i»fr»'-^R?•• 
?.£.'%,:■.' ' wS^J^Äfe"^ Tp';'-HJi * - w 

• vgp&kJZ'-t-^M 
f   JlZ*W.;.-•• .J- j •A .>.$^«;4^Kfv ^.''S^iWi' 

J&iBäjä&tfJäM ft^U&V 

1 Q. 
U. 1 Q 

.1 [L 
T 
c 
<u 

1 *> 
c 
a> 
0) 

a <i> 

y- 
i c 



\taß    mim 

$D 

■ 

V) 
LU 
h- 

■ 

\  LU ■ 

■ 

o 
LU ■ 

■ 

ff 

*o 

w-j 

I 
O 

C4 

T—< 

(SP) HTOL aSIH %06 - %0l 

Q. 

Q 
D. 
X 



fäSSTV O 

Q 
Q. 
X 



§_ 

m 
H^ 

H   CO 

S 8 

ii ■> 

■ 

\ 

■ 

\ 

■ 

\ 

\ 

• 

N 
V 
\ 

■ 

■ 

» , , 

V© 

<n 

<N 

c?\     oo      t->-     vo     m      •<*      eo      cs.    ■■-•      © 

HMXHSra%06-%0l 
Q 
Q. 
X 

a. 



w 

MS 

si«* 

Q 
Q. 
X 

E 
■o 



f- 
IT    J 

Q 
EL 
X 

D. 



ipllllp 

rn      am      am      i  Hrn      ■ m      ■ rn       ■ rn      i  m rn      am      ■ rn      ■ rn 

D 
Q. 
X 

E 



CD 
o E 

u 
X 

N—' o 
LU > 

oo    h-      (D   m ^   co    M 

w 

Ü 
c 

OQ'S 00"S 09" I. 00 l- 

(saipm) A 

Q 
CL 
X 



**s?i 

p 
o 

< 

UJ 

HO 

s!o 

CO 
"O c: 
CD 
> in 
O CO 
L_ 
Q_ o 
E CO 
0 

c 
E 00 

i— 1^ 

0 E 
CO o 
a: u_ 

1 1           1           1 
-4=5T 

- 

O 

"""""""■^»l 

/< 
»» 

^«*- 

- 

...—^^ 
— 

-^p* - 

1 

U
p

g
ra

d
e

 ^
^
\

 
(S

ho
t #

 - 
20

46
5)

   
 1 / 

1 

- 

o 
10 

o o o 
CM 

O 

o 
o ^o 

0) 
.1 

o 

HI 

OH" 

Q 
Q. 
X 

E 
■o 



O 

_*: 
03 
CD 

Ö 

CD 

CD 
> 

C/5 
O 

Q_ 

"tO 

Öl 
CO 
03 

L±_ 
ID 
0 
Q. 
CD 
O 
O 
< 

IS 
CD 

CD 

CD 

CD 

CO 

CO 

CM 

E 
o 

LO 
II 

CD 

C 
C/) 

LO o 
■ 

o 
II 

CD 

m 

o 

II 

cd 

0 

CO 

Q) 

Q 
CO 

E 
o 
> 

CO 
CO 

II 

Q 

LL     LL 

O 
O 

II 
Q. 
05 
O 

CO 

o 
CD 
ID 
CO 

D) > 
Q- ^> 

CO   „ 
LU   " 
h- > 

E 
o 
:> 

CX) 

II 
Q_ 

CD 
"O 
O 

o 
_CD 

LU 

CD 
> 

"cö o a. 
-•—» 
03 

35 
0 

LL 
J^ 
03 
0 
0. 

Q. 

Q 
D. 
X 



QNV     |£ 

-2G 
\gfil 

0 

CD 
CO 

a: 
0 
c/) 

■o 
0 
> 
0 

=5   O 
Q_  < 

tt)  c 
LU   CD 

>5 
O -1- 

° I 
CO 
o 

-C    0 
i- oo 

CO 
O 
_c 
o 

CD 

"3 
*■<—» 

=3 
O 

0 
■ ■ 

=    03 

°ß 
■O    u. 
0   <D 

2   0 
D)CQ 
Q.  s- 

Q 

CN 

0 
_co 

a. 
0 

0 

a: 

O 
CD 

^5 
O 

> 

CO 

0 
JO 
ZJ 

CL 

o 
O 

GO 
ID 
0 

CO 
> 

0 
GQ   0 
_   O) 

CO 
CO 
Ü 
0 
E 

o 
> 

0 

85 a: o 
00 

Q 

X 

E 
■a 



< 
Q 
Q. 
< 

LLj 
LL 

Q 
LU 
H- 
Ü 
LU 
a: 
a: 
O 
ü 

< 
a. 

CM 
o 

i 
W 
CM 
O 
O 

O 
3 u 

< 
< a 

< 

o 
10 

CD a o a 
0> O o o o 
PI 1 

UJ 
i 

Ul HI Ul 
T 

ID O 
1   10 

T rl 
' CD 

n iß 
CM 0> 

en 0) i CM T 00 10 
ID o N ;•)   • CM 10    ■ !•- 

n m 1 T < 3  r- r-t H H f-l T CM Iß 
<r r-t III CM 10 1 

2 
1 

1 
fi- o CM 

1   CM 
1 

,3 C) ll o Ul 

r-i   U) 
< 

1 
o 
o m 

M O I- CM 
LL CM i-t o 

>. 0 

r—ii—i 
.O A 
■0 TJ 

n 
U 

i—» 
CO       r—i 
-or? Ü 
I—1   U    g ,_, P +J I_^L—J s • 

u 
E 

L. ■ C 
0  •," 

> 0 
II 

« 
n 

0 t- C — 
— m s " s • ct E \ E i_i n >, U m a 

3 I_J H 0. > o 1- 1- H 

Z <- -n c t_ 
B B •P P 0 L. a s? " s 

■P .0 6 e F c C 6 U 6 — Co •-.!2 B 
C   F ■P — • B a. ■P   « 3" OK  E 
B   3 U. r- ¥■ R >> 3 •P  U >> , Z,, :- 

8 EZ Q 
B 

B 
L 

B 
L 

4? HI — Ü) 
E is? _ a) 

u s • t- M 3 3 •   B • — o ■ u >> 
■P e n M • 0 II JJ .0 c ■ JtT- c a) ■ 
t) a— K K It a 0  0 ■ 4> ■ »'J o • 

UJ tL 
B s L   U 1-   0 • — c • 

K a. 3 ILL hl- «^ coo. a 

nun pun11 »HUI pimi pin 

10 
o 

10 
CD 

I > < 
3 

I 
I- 

E 
■D 



Q. 

2 

10 
CO 

10 
01 
0) 

o 
Q. 
< 

LU 

Q 
UJ 
r- 
Ü 
UJ 
a: 
OIL 
o 
ü 

or 

CM 
o 

I 

CM 
O 
O 

a 
s 
o 
w 

2 < 
o 
CO1 

< 
a 

UJ 
_i 

r-t        UJ 
I 

a: o ID 
TT a. o co 
i~ < o 

i 10   i  c CM 
or-     ra 
CM rl O 

• >  l> 
-O Ji  • 
E •-'« 
3 '-' 
Z   1- -D 

« — e 
P .0 e • E 
c E -P  
• 3 «ILI- 

O  EZ O 
H — « 

L   0 0 V   M 
P   •   « «   • — 
M a a: or 
0X33 
I- WO. Q. 

N       i 
i < : 

at 
o 

i 
UJ 

10 o 
I   10 

_l CM 

CM CO 
I   CM 

01 
o 

I 
UJ 

N CD 
CM 

10 01 
T • 
rl H 
i 

0> 0) 
o o 

I I 
UJ UJ 

r- io 
10 ■ 

CM CM 
T CM "O 

>1 
■p 

•>   0 
a — 
>i i- 
\- 0. 
■0 +> 
c c 
V « 
E 
s _ 
L 1_ 

> 
c 
0 

DO « a. 
£   >>3 
e -p UJ 

_ _ - e 

■ * o o 
scut. 
2 30.0. 

a a 
a 

i- 
L.   ■ 
B — 

-P a 
■P u 

iW 
a — 
c ■ 
■ 4> 

ti2 

I« .So: 
I- . 

2 r- 0 
v.   , Z 

ö a 
JC ■•- c 
a a 
a 

°-o w 

O i-i 
s o 
n • 

■-, » 
i—i 

c 
E^-s ._ a 

rl 

« —   « 
a: E 
TJÜ 0 I- 

u   >» 
a> a 
ö"u 
Jr * 

CO CO 
O O 

>,  I >*  I 
B LU S UJ 

— rt — r- 
c   • • . • 
QrifllO 

CO 

□ro 

<o 
o «> 
+ T3 

a UJ 3 
P 4> 
• O — O 

CO CO —     ■ 
• HO 

CO E * 
H ■< rl 

I 

10 <o 
O /-.O 

«  + N  + 
J: UJ I UJ 
a. v 

— CM H 
< O (TO 

t 0 10 
• u • 

CO U. * 

CM       10 

öl »Öl ri 
co     r~ 

PHI   lilllll   M 

CM 

10 
CD 

I 
y < 
2 

I 

if 
Imiiiii   bin l l   lilllll I   tllll I I   hill I 1^ 

III pun MS 
= u1 

>- 

4 
UJ 

ft 

H.O 

5m io 
r i i ;LU        UJ 

N 
i 

ui 

O •   in 
O   UJ 

0> rt 

UJ UJ 

P 
o 

2 

< 

HO 

3CM 

o r> o o o 10 +_, 

o o o O     i 
o o o o o CM ■» 10 

o CM 
i i 

10 CO 
1 

rl 
1 

H rl 
1 1 a 

a. 
X 



CO 
10 

a 
o 
w 

a 
o 

i 
tu 

0) a 
o o 

I I 
W 111 

0- < 
I 

a 

ui 

01 
01 

u» a. 
i- •< 

< U) I 
o t- 
N H 

01 
o 

I 
HI 

o to 
O ID 
O • 
O W 

■ T 
O 

10 o 
I ID 

_1 M 
isl       O 
X < 2 " 

01 to 
I   01 

A .0 
■a TJ 

co to     ^r r- 
• CN        10  rt 

o> ai     w 
Moo 

I 

> o 

i-1 N 

< a 
< 

Q 
_l 
LU 

Q 
LU 
h- 
Ü 
LU 

a: 
o 
ü 

< 

IM 
O 

I 
10 
04 
O 
O 

< a 

< 
Q 

Z   l- T> 
V —   • 

tin I IE 
c E -P  
• 3 aU. h 

O  EZ Q       _ 

L. •  • V N 
■P   •   »   •   • — 
n a (to: 
•  x 3 3 
h uio. o. 

•+ 

10 
o> 

i >- < 
I 

oo 
o 

>> i ■ ui 
— <o 

a»   - 

o 
+ 

a ui 
■p 
• 10 

CD V 

10 
O a + .cm a. 

— a 
<' 

N 

CO 

o 

10 r^ CD 01 

ill LU UI LU □ 
X 

E 


